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Abstract: UML activity diagrams can be used to model business processes which are
implemented in a software project. It is a worthwhile goal to automatically transform
at least parts of UML diagrams into software. Automated code generation reduces
the total amount of errors in a software project but the model itself can still violate
specified requirements. A quality improvement is the usage of a model checker which
searches through the whole state space of model and checks whether all requirements
are met. A model checker requires a formal description of a model for a complete
verification. Activity diagrams often describe processes informally which is difficult
to verify with a model checker. We therefore propose the transformation of activity-
to statechart diagrams which allow a more detailed and formal description. Several
algorithms exist to map UML statecharts into a model checker input language for a
successful formal verification. Afterwards, the model checker searches through the
whole state space of a statechart and therefore has to store each state in memory. UML
statecharts can reach a high degree of complexity which is problematic for a complete
state space traversal because the total amount of available memory is exhausted. Ac-
cordingly, we present the domain specific language UDL (UML Statechart Modeling
Language) and a transformation from UDL into the Spin model checker input language
Promela. UDL contains features for property preserving abstraction which reduces the
models state space and therefore the memory consumption of a model checker. Fur-
thermore, we introduce an optimisation technique for the transformation process from
UDL to Promela which focuses on a reduced model checker run-time. A case study
with a movement tracking system demonstrates how our approach could significantly
reduce the memory consumption of a model checker and allows the verification of
complex models.

1 Introduction

The development of a software system usually starts with an informal description of its

features expressed in natural language. Such informal descriptions can be read and un-

derstood by persons without programming knowledge but have the disadvantage of being

imprecise and ambiguous.
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